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Description

This invention relates to a preheating system with
a preliminary calciner suitable for preheating and
preliminary calcination of raw materials such as
cement, alumina, limestone and the like, and
preferably to a dust preheating system with a
preliminary calcination furnace with improved
performance in both the combustion of fuel and
preliminary calcination of the raw material dust in
the preliminary calcination furnace.

Figure 1 shows a flowchart of a typical dust
burning system using cement as a raw material,
in which the arrows with solid lines indicate the
flow direction of gases and the arrows with
broken lines indicate the flow direction of raw
material dust.

This system comprises a preheater/preliminary
calciner 1 consisting of dust separators C1to C4in
the form of cyclones or the like and a preliminary
calcination furnace 2, a main combustion furnace
3 in the form of a rotary kiln or the like, and a
clinker cooler 4. The powdery raw material which
is fed through a chute 5-successively flows down
through the first to third stage cyclones C1 to C3,

while hot exhaust gases from the combustion.

furnace 3 and the preliminary calcination furnace
2 are sucked by an induced draft fan 8, so as to
flow up through the preheater 1. Therefore, heat
exchange between the powdery raw material and
hot gas is repeated in the duct 7 and cyclones C1
to C3. The preheated powdery raw material is fed
to the preliminary calcination furnace 2 through a
chute 14 from cyclone C3 of the second lowest
stage of the preheater 1.

Combustion takes place in the preliminary calci-
nation furnace 2 which receives hot secondary
combustion air from the clinker cooler 4 through a
combustion air duct 13 in addition to the supply of
a fuel and primary combustion air from a burner
6a. By the heat of this combustion and of the
exhaust gases from the combustion furnace 3, the

powdery raw material which is charged through-

the chute 14 is prelimarily calcined. The powdery
raw material which has undergone the prelimi-
nary calcination through the preliminary calcina-
tion furnace 2 is fed to the lowermost cyclone C4
along with the combustion exhaust gas, where
the dust is separated from the combustion gas
and sent to the combustion furnace 3 through the
chute 15. The powdery material is subjected to a
necessary heat treatment in the combustion fur-
nace 3 and formed into clinker by the heat
resulting from the combustion of a fuel which is
supplied by a burner 6b located at the end of the
furnace 3, discharging the clinker to the cooler 4
for cooling.

The clinker cooling air is supplied by a forced
draft fan 10 and part of the hot air resulting from
heat exchange with the clinker is circulated to the
preliminary calcination furnace 2 and combustion
furnace 3, excess air being discharged by the draft
fan 9. The clinker which is discharged from the
clinker cooler 4 is transferred to the next pro-
cessing stage by a conveying means 11.
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Figure 2 is a schematic illustration showing
details of the preheater arrangement to explain
the construction and functions of the preliminary
calcination furnace.

Thus in the particular example shown, the
preliminary calcination furnace 2 is in the form of
an upright cylinder, which is provided with a
combustion chamber 2a and a mixing chamber
2b below and above respectively a constriction
2c. The lower end of the combustion chamber 2a
is formed as an inverted truncated-cone shape
with its sectional area gradually reducing in the
downward direction, terminating in an opening
2d which is connected to the combustion furnace
3 through an end cover 12. A combustion air duct
13 which passes the combustion air from the
clinker cooler 4 is radially or tangentially con-
nected to an inlet port 2e provided in a lower
portion of the side wall of the combustion
chamber 2a, and a burner 6a which supplies the
fuel is embedded in a position just above the inlet
port 2e, the burner 6a pointing toward the hot
combustion air which is drawn into the combus-
tion chamber 2a through opening 2d. Further a
chute 14 for the preheated material from the
cyclone C3 in the second lowest stage of the
preheater 1 is connected to a position above the
burner 6a, and directed toward a combustion
zone 16 which is formed in the combustion
chamber 2a by the fuel supplied from the burner
6a.

On the other hand, a combustion gas outlet 2f
of the mixing chamber 2b is connected to the
cyclone C4 in the final stage of the preheater 1.

In operation, the preheated dust from the cyc-
lone C3 (the second one from the lowest) of the
preheater 1 is fed into the combustion chamber
2a of the preliminary calcination furnace 2
through the chute 14, and mixed and stirred in the
combustion chamber 2a by the ascending
exhaust gas from the combustion furnace 3,
which gas flow fluidises the dust from the chute
14. The combustion air which is drawn from the
clinker cooler 4 is introduced into the gas flows
through the combustion air duct 13, while a fuel is
supplied from the burner 6a above the air supply
port 2e through which the combustion air duct 13

is opened into the combustion chamber 2a,

thereby effecting combustion of the fluidised
dust.

Accordingly, the powdery raw material which is
fed into the combustion chamber 2a through the
preheated dust chute 14 undergoes a preliminary
calcination reaction by absorption of the heat
resulting from combustion of the fuel and the
remaining heat of the exhaust gas from the
combustion furnace 3, passes through the con-
striction 2c¢ along with the combustion gas, and is
then admitted into the mixing chamber 2b. After
completely burning the combustible components
of the combustion gas in the mixing chamber 2b,
the material is discharged into the cyclone C4 in
the lowermost stage of the preheater 1 through
the opening 2f.

To burn the fuel in the preliminary calcination
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chamber in the above described manner and to
effect the combustion as well as possible, the
burner 6a is mounted in such a manner as to point
toward the hot air flowing into the combustion
chamber 2a.

In a case where the preheated raw material is
fed toward the combustion zone 16 in the com-
bustion chamber 2a from the second lowest
cyclone C3 of the preheating section 1, as shown
in Figs. 1 and 2, there is an advantage in that the
preliminary calcination reaction can be acceler-
ated since the powdery raw material is promptly
heated to a high temperature in the combustion
zone. However, it increases the concentration of
the powdery raw material in the combustion zone
16, consequently lowering the combustion
temperature in the combustion zone 16 and
resulting in an unsatisfactory quality of combus-
tion.

On the other hand, in a case where the preheat-
ing dust chute 14 which supplies the preliminary
calcination furnace 2 with the preheated raw
material from the second lowest cyclone C3 is
connected to the combustion chamber 2a at a
position spaced from the combustion zone 16 in
the circumferential direction, namely, to a posi-
tion 14’ indicated by a broken line in Fig. 2, the
concentration of the powdery raw material in the
combustion zone 16 becomes relatively lean and
the quality of combustion of the fuel is improved
by a rise in temperature in the combustion zone
16. However, since the heating of the powdery
raw material in the combustion chamber 2a
becomes slower, the preliminary calcination reac-
tions proceed at a lower velocity, resulting in an
inferior preliminary calcination quality and pro-
duction of an increased amount of NOx (nitrogen
oxides) due to the temperature rise in the com-
bustion zone 16.

Under these circumstances, the present inven-
tor previously proposed a dust preheating system
with a preliminary calcination furnace in which, as
disclosed in Japanese Patent Application no. 55-
105643 (see Japanese Laid Open Patent Applica-
tion no. 57-34054), the preheated material to be
fed to the preliminary calcination furnace is
divided into two parts, one part being fed to the
combustion zone and the other part being
diverted away from the combustion zone and
toward the exhaust gas which flows inio the
preliminary calcination furnace from the combus-
tion furnace. Such a system adjusts the tempera-
ture of the combustion atmosphere to improve
the preliminary calcination quality and sup-
presses the production of NOx while maintaining
satisfactory combustion quality. In this previously
proposed system, the part of the powdery raw
material which is fed to the combustion zone
undergoes a preliminary calcination reaction to a
sufficient degree, but the other part which is fed
to a region remote from the combustion zone
does not. Thus, the system still needs improve-
ments to provide an overall good quality prelimi-
nary calcination.

The present invention provides a dust preheat-
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ing apparatus with a preliminary calcination fur-
nace, including a preheater having a plurality of
dust separators connected one to another to form
a corresponding number of preheating stages,
a preliminary calcination furnace connected
between the preheater and a combustion furnace
and connected through a combustion air ductto a
clinker cooler located on the downstream side of
the combustion furnace, the preliminary caicina-
tion furnace being provided with an independent
fuel feed and connected through a combustion
gas duct to the lowermost dust separator for
calcined material, the second lowest one of the
dust separators of the preheater having a dust
outlet connected to an inlet of the combustion
furnace, characterised in that: at least the second
lowest one of the dust separators comprises a
cyclone separator having an opening in a side.
wall thereof, and provided with a fine dust outlet
in a lower portion thereof, and a coarse dust
separating pocket hermetically connected to the
opening and having a coarse dust outlet in a
lower portion thereof, the fine and coarse dust
outlets being connected to fine and coarse dust
feed ports formed at spaced positions of the
preliminary calcination furnace, said coarse dust
feed port is so positioned as to pass the coarse
dust through a relatively high temperature zone
of said calcination furnace, and said fine dust feed
port is so positioned as to pass the fine dust
through a relatively low temperature zone of said
calcination furnace.

The above and other features and advantages
of the invention will become apparent from the
following description and appended claims, taken
in conjunction with the accompanying drawings,
Figures 3 onwards of which show by way of
example some preferred embodiments of the
invention.

In the accompanying drawings:

Figure 1, already referred to, is a schematic
illustration of a typical conventional system for
burning powdery raw material such as cement;

Figure 2, already referred to, is a schematic
illustration of a preheating section of the burning
system in Figure 1, including a preliminary calci-
nation furnace; )

Figure 3 is a schematic illustration showing the
construction of a preheating system including a
preliminary calcination furnace in accordance
with a first embodiment of the present invention;

Figure 4 is a schematic plan view of a second
lowest dust separator of the preheating system
from the direction of arrows A-A in Fig. 3;

Figure 5 is a schematic cross-section of the
same dust separator from the direction of arrows
B-B in Fig. 3;

Figure 6 is a view similar to Figure 3 but
showing another embodiment of the invention;

Figure 7 is a schematic illustration of a modifi-
cation of the preheating system of the invention;

Figure 8 is a sectional view taken on line A’-A’
of Figure 7;

Figure 9 is a schematic illustration of another
embodiment of the invention;
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Figure 10 is a sectional view taken on line A"’-
A"’ of Figure 9;

Figure 11 is a schematic illustration of a modifi-
cation of the embodiment shown in Figure 9; and

Figure 12 is a schematic illustration of still
another embodiment of the invention.

Hereafter, the invention is described more par-
ticularly by way of preferred embodiments shown
in Figure 3 and onwards. However, it is to be
understood that the invention is not limited to the
specific arrangements shown and it is possible to
employ other arrangements or to add modifi-
cations or alterations thereto without departing
from the scope of the invention defined by the
claims.

Referring to Figure 3, there is schematically
shown the arrangement of a dust preheating
system with a preliminary calcination furnace,
embodying the present invention, which is almost
the same as the known preheating system of
Figure 2 with regard to the basic construction of
the preliminary calcination furnace 2, the manner

in which the exhaust gas from a combustion’

furnace 3 is introduced into the preliminary calci-
nation furnace, the manner of supplying combus-
tion air through the combustion air duct 13, the
flow of the combustion gas in the preliminary
calcination furnace 2, and the manner of discharg-
ing the combustion gas from the preliminary
combustion furnace 2.

Referring to Figures 3 to 5, the description is
directed to the novel details of the first embodi-
ment of the invention to explain its features in
construction. The second lowest dust separator
C3 of the preheating system, which supplies
preheated raw material to the preliminary calcina-
tion furnace 2, includes a fine dust separating
means consisting of, for example, a cyclone 21
having a slot or opening 22 in the side wall
thereof, and a coarse dust separating means
consisting of a collector in the form of a pocket 20
fixed to the side wall of the cyclone 21 in com-
munication with the opening 22 and having a
coarse dust discharge port 24 at the bottom of a
lower funnel portion 23 of an inverted truncated-
cone shape. The dust discharge port 24 of the
pocket portion 20 is connected through a coarse
dust chute 14a to the combustion chamber 2d by
a coarse duct feed port 114a positioned close to
the air feed port 2e and immediately above the
burner 6a, in such a manner as to direct the
coarse dust toward the combustion zone 16. On
the other hand, a fine dust discharge port 26 of
the cyclone 21 is connected to a fine dust chute
14b opening into the combustion chamber 2a ata
fine dust feed port 14b which is positioned
circumferentially spaced from the burner 6a of the
combustion chamber 2a.

With the foregoing arrangement, the powder
raw material which is collected by the upper dust
separator of the preheater is fed to a gas duct 17
through a dust chute 18 and then passed to the
intermediate stage cyclone C3, by the hot gas
stream discharged from the lowermost cyclone
C4. While being whirled around the cylindrical
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inner wall by the vortex which is generated in the
dust separator C3, relatively large particles of the
powder material are thrown into the pocket 20
through the opening 22 thereof under the
influence of the centrifugal force, and are dis-
charged through the dust discharge port 24 of the
pocket 20 and into the coarse dust chute 14a
toward the combustion zone 16 formed in the
combustion chamber 2a. On the other hand, fine
particles which are not trapped in the pocket 20
are entrained on the vortex gas streams, flow
further down along the inner surface of the
inverted conical portion 25 of the cyclone 21, and
pass through the fine dust chute 14b into the
preliminary calcination furnace 2 at a point away
from the combustion zone 16. In this instance, the
proportions of fine and coarse particles to be
separated by the cyclone C3 can be adjusted by a
suitable adjusting means, for example, by a dis-
tributor plate 27 which is rotatable about a shaft
28 and located in a recess 21’ on the upstream
side of the opening 22.

Accordingly, only a part of the powdery raw
material to be fed to the preliminary calcination
furnace 2 is fed into the combustion zone 16,
which is formed in the combustion chamber 2a,
and its proportion can be adjusted so that it
becomes possible to maintain the combustion
atmosphere in the zone 16 at a suitable high
temperature and to suppress the production of
NOx. Although the preheated material which is
fed to the combustion zone in the above
described manner mostly consists of coarse par-

. ticles which are less susceptible to the prelimi-

nary calcination reactions, it can be calcined at a
high reaction velocity in the combustion zone at a
relatively high temperature.

On the other hand, the fine dust which is fed to
a region remote from the combustion zone 16
undergoes the preliminary calcination by rela-
tively slow heating, being uniformly preliminarily
calcined irrespective of its particle size before it is
discharged to the lowermost cyclone C4 from the
mixing chamber 2b. Thus, the quality of prelimi-
nary calcination as a whole can be improved to a
considerable degree, giving satisfactory results in
both combustion and preliminary calcination
qualities.

The cyclone with pocket attached and which is
integrally provided with a coarseffine dust
separator has an advantage in that the use of a
compact pocket as a coarse dust separator pro-
vides a freedom in design with regard to its
position in the circumferential direction of the
cyclone; in addition there are functional advan-
tages such as a high separation efficiency and
suppression of excessive pressure losses. It is
therefore suitable for use as the second lowest
dust separator in the preheating system of the
invention.

Shown schematically in Figure 6 is a modified
system comprising another embodiment of the
invention, which differs from the foregoing first
embodiment on the following points.

As illustrated, the pocket 20 which constitutes
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the coarse particle separating means for the
second lowest dust separator C3 of the preheat-
ing system 1 is provided on the inverted trun-
cated-conical portion 25 and serves as a fine
particle separating means. The amount and the
particle size distribution of the separated dust
fraction may be adjusted by selecting the height
of the pocket 20 on the cylindrical or inverted
truncated-conical portion of the cyclone 21.

The coarse particles of the preheated raw
material trapped in the pocket 20 are fed to the
combustion air duct 13 through the coarse dust
chute 14a and are introduced into the combustion
zone 16 of the combustion chamber 2a along with
the combustion air. A dust supply means which is
adapted to feed the coarse particles by means of
the combustion air in this manner disperses the
coarse particles relatively uniformly over the
combustion zone 16, and also has the advantage
of uniformalising the temperature distribution in
the combustion zone.

On the other hand, the fine particles which are
collected by the cyclone 21 are passed through
the fine dust chute 14b and introduced into the
preliminary calcination furnace at a position in the
vicinity of the inverted truncated-conical portion
at the lower end of the preliminary calcination
furnace so as to be fed directly into the exhaust
gas from the combustion furnace 3. Accordingly,
this is effective for an abrupt temperature drop of
the combustion furnace exhaust which flows into
the preliminary calcination furnace. As indicated
in phantom, the fine dust may be fed to the
exhaust gas duct 19 through a fine dust chute 14¢
or directly to the inverted truncated-conical por-
tion at the lower end of the preliminary calcina-
tion furnace. In any case, the fine dust is easily
fluidised by the exhaust gas from the combustion
furnace 3, and is prevented from dropping
directly into the end cover 12 without passing
through the preliminary calcination furnace. In a
case where a fuel feed 6c is additionally provided
in the side wall of the inverted truncated-conical
portion to form a reducing gas atmosphere in the
inverted conical portion for the purpose of
decomposing NOx components of the combus-
tion exhaust gas flowing up from the gas inlet
port 2d at the lower end, the catalytic effect of the
powdery raw material to reduce the NOx is
increased due to the large contact area of the fine
particles.

In practice, the number of the combustion air
ducts, the type, the number and the location of
the fuel feed(s) may be selected depending upon
the kind of the powdery raw material to be
processed.

Referring to Figs. 7 and 8, there is shown a
modification in which a coarse dust chute 136
extending from the lower end of a pocket housing
134 on the second lowest cyclone C3 is connected
to a coarse dust feed port 137 in the side wall of
the combustion chamber 102a of the preliminary
calcination furnace 102. On the other hand, a fine
dust chute 140 extending from the fine dust
discharge port 138 at the lower end of the cyclone
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C3 is connected to a fine dust feed port 139
provided in the side wall of the mixing chamber
102b of the preliminary calcination furnace 102. If
desired, the fine dust chute 140 may be connected
to a plurality of fine dust feed ports 139, 139a,
139b and so forth which are provided in the side
wall of the preliminary calcination furnace 102 at
intervals along the flow direction as indicated by
broken lines in Fig. 7. In such a case, at least one
of the fine dust inlet ports is preferably located on
the downstream side of the coarse dust feed port
137.

The combustion chamber 102a which is sup-
plied with coarse dust is not susceptible to coat-
ing of the powdery material on its side wall, so
that it is possible to raise the temperature of the
atmosphere gas in the combustion chamber 102a
thereby to accelerate the preliminary calcination
reactions of the coarse particles as an exponential
function of the absolute temperature. The
temperature in the combustion chamber 102a can
also be adjusted by feeding part of the fine dustin
the chute 140 to the combustion chamber 102a.

Referring to Figs. 9 and 10, there is shown a
further embodiment of the invention, employing
a preliminary calcination furnace 217 which is
provided with two constricted orifice portions
223a and 223b defining a mixing chamber 2173,
an upper calcination chamber 217b and a lower
calcination chamber 217¢, each having a lower
end of an inverted truncated-conical shape. The
upper and lower calcination chambers 217b and
217¢ are respectively provided with fuel feeds
224b and 224c, independently forming a prelimi-
nary calcination zone. The calcination furnace 217
is located as a whole over the inlet end cover 209
of the combustion furnace 203, and com-
municates with the inlet end cover 209 through
the exhaust gas induction duct 225. In the same
manner as in the foregoing embodiments, the
uppermost mixing chamber 217a of the calcina-
tion furnace 217 is connected to a lowermost dust
separator C4 which serves as a separator for
calcined material and which has its dust dis-
charge port connected to the combustion furnace
203 through a chute 227 and the end cover 209.

A pocket-like coarse dust separator 234 which is
provided on the second lowest dust separator C3
has the same construction as in the foregoing
embodiment and is connected 1o a coarse particle
feed port 237 in the side wall of the lower
calcination chamber 217¢ through a coarse dust
chute 236. The fine dust outlet 238 of the dust
separator C3 is connected to a fine particle feed
port 239 through a fine dust chute 240. If
necessary, the fine and coarse dust chutes 240
and 236 may intercommunicate through a branch
chute 241 as indicated in phantom.

All of the combustion air which is extracted
from the clinker cooler is supplied to the lower
calcination chamber 217c through the combus-
tion air duct 210 as in the foregoing embodi-
ments. Accordingly, the exhaust gas from the
combustion furnace 203 and hot air from the
clinker cooler which are introduced into the lower
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calcination chamber 217¢ through the exhaust
gas duct 225 and combustion air duct 210 form a
drift of the powdery material flowing through the
upper calcination chamber 217b and mixing
chamber 217a and through the combustion gas
duct 226 into the dust separator C4, forming
vortices therein. Then the drifting gas is dis-
charged into the upper dust separator C2 through
C3. On the other hand the powdery material
which is collected by the upper dust separator C2
is fed to the gas duct 230 through the chute 231
and introduced into the dust separator C3,
entrained in the combustion exhaust gas. In the
dust separator C3, coarse particles of the powdery
material are thrown into the pocket 234 and fed to
the lower calcination chamber 217c¢ through the
coarse dust chute 236, while fine particles which
have not been trapped in the pocket 234 are
entrained in the vortex, flow down along the inner
surface of the inverted truncated-conical portion
of the dust separator C3, and are introduced into
the upper calcination chamber 217b through the
fine dust outlet 238 and fine dust chute 240.

On the other hand, as described hereinbefore,
all of the combustion air from the clinker cooler is
supplied to the lower calcination chamber 217¢
and carbon dioxide which is produced by the fuel
and raw material in the upper calcination
chamber 217b does. not flow into the lower
calcination chamber 217c. Therefore it becomes
possible to reduce the partial pressure of carbon
dioxide of the hot gas in the lower calcination
chamber 217c, and thus to calcine at a higher
reaction velocity the coarse dust which is fed to
the lower calcination chamber 217¢. Accordingly,
the calcination reaction of the coarse dust which
is fed to the lower calcination chamber 217¢
proceeds to a sufficient degree before the dust is
carried into the upper calcination chamber 217b
by the hot gas to undergo further calcination
there together with fine dust. Calcination of the
fine dust is relatively easy, so that it can be
calcined in a short time period even in a hot gas
with a high carbon dioxide concentration. Thus,
the calcination reaction of all of the powdery raw
material can be almost completed in the lower
and upper calcinations chambers.

The calcined material which has undergone
sufficient calcination in the above described
manner is then fed through the combustion gas
duct 226 into the dust separator C4, where the
material is whirled and fed downward, under the
influence of the centrifugal force resulting from
the whirling action, to the chute 227 connected to
the lower end of the dust separator C4 and to the
combustion furnace 203 via end cover 209.

With the foregoing arrangement, the tempera-
tures in the lower and upper calcination chambers
217c and 217b can be adjusted according to the
amount of the fuel and/or raw material to be fed
into the respective chambers. In this instance, the
lower calcination chamber 217¢ which is supplied
with coarse dust is not susceptible to coating of
the powdery material on its side wall, so that it
becomes possible to raise the atmosphere gas
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temperature in that chamber to a level higher
than in the upper calcination chamber 217b to
increase the velocity of the calcination reaction of
the coarse powder as an exponential function of
the absolute temperature.

As mentioned hereinbefore, part of the fine
dust may be supplied to the lower calcination
chamber 217¢ through the chute 241 depending
upon the temperature thereby to raise the com-
bustion load in the lower calcination chamber
217c¢ or on the contrary to drop the combustion
load in the upper calcination chamber 217b.

Shown in Figure 11 is a modification which
differs from the embodiment in Figure 9 in that
the dust separator C4 which is connected to the
mixing chamber 217a through the combustion
gas duct 226 is also provided with a pocket-like
coarse dust separator 242 and in that part of the
hot air which is extracted from the clinker cooler
through the combustion air duct 210 is supplied
to the upper calcination chamber 217b through a
branch duct 210’.

The coarse dust separator 242 on the cyclone
C4 separates coarse particles which are more
difficult to calcine, from the powdery material
which has undergone calcination reactions to a
substantial degree in the calcination furnace 217,

" and recirculates same to the lower calcination

chamber 217c¢ thereby to accelerate the calcina-
tion reactions all the more.

When part of the hot air from the cooler is
shortcircuited to the upper calcination chamber
217b in this manner, the partial pressure of
carbon dioxide in the hot gas in the lower calcina-
tion chamber 217c is increased slightly depending
upon the air short-circuiting rate. However, due to
a drop of the gas flow rate through the lower
caicination chamber 217¢, it becomes possible to
reduce the sectional area of the lower calcination
chamber 217c. In this case, although not shown,
the branch duct 210’ is preferably provided with a
damper or the like which controls the flow rates of
hot air to the upper and lower calcination cham-
bers 217b and 217c¢ for adjusting the carbon
dioxide concentration in the lower calcination
chamber 217c.

Although the preliminary calcination furnace
217 is erected on the end cover 209 of the
combustion furnace 203 and the exhaust gas from
the furnace 203 is introduced into the lower
calcination chamber 217¢ through the bottom end
thereof as a fluidising gas in the foregoing
embodiments, the hot combustion air from the
clinker cooler may be used to form the drifting
fluidised bed instead of the exhaust gas from the
combustion furnace 203. In such a case, the
exhaust gas from the combustion furnace 203 is
treated separately or directly introduced into the
upper calcination chamber 217b. Any way, the
arrangement in which the lower calcination
chamber 217c is free of the furnace exhaust gas
which contains a relatively high concentration of
carbon dioxide permits one to lower the partial
pressure of carbon dioxide in the lower calcina-
tion chamber 217¢ and therefore to accelerate the
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preliminary calcination of the coarse dust even
more.

In the embodiment of Figure 12, the combus-
tion air duct 210" is connected to the lower end of
the preliminary calcination furnace 217’ to blow
into the lower calcination chamber 217¢ the hot
combustion air from the clinker cooler as a fluidis-
ing gas, and an exhaust gas duct 225’ is con-
nected to the upper calcination chamber 217b to
introduce thereinto the furnace exhaust gas.

Further, the preheating system of Figure 12
includes a fuel classifier 243 which is connected to
the fuel feeds 224b and 224c for classifying the
grained coal or other solid fuel which is supplied
thereto. In the particular embodiment shown in
Figure 12, a solid fuel which is pneumatically
transferred through a pipe 244 is classified by the
fuel classifier 243, and the fine fuel dust is
entrained on the carrier air supplied to the fuel
feeder 224b of the upper calcination chamber
217b, and the coarse fuel dust is supplied to the
fuel feeder 224c of the lower calcination chamber
217c by gravity.

In the present embodiment, the combustion air
which is used in the upper calcination chamber
217b is also admitted into the lower calcination
chamber 217¢, so that the combustion atmos-
phere in the lower calination chamber 217¢ con-
tains a high concentration of oxygen. Besides, as
mentioned hereinbefore, the temperature in the
lower calcination chamber 217¢ can be raised by
adjusting the feed rate of the fuel and/or raw
material to the lower calcination chamber 217c¢.
Accordingly, the coarse fuel can be burned to a
substantial degree in the lower calcination
chamber 217¢, and remaining combustible com-
ponents flow into the upper calcination chamber
217b together with the combustion gas and com-
pletely burned there.

Claims

1. A dust preheating apparatus with a prelimi-
nary calcination furnace for powdery material,
including a preheater having a plurality of dust
separators {C1-C4) connected one to another to
form a corresponding number of preheating
stages, a preliminary calcination furnace (2) con-
nected between said preheater (1) and a combus-
tion furnace (3) and connected through a combus-
tion air duct to a clinker cooler (4) located on the
downstream side of said 1 combustion furnace
(3), said preliminary calcination furnace (2) being
provided with an independent fuel feed, (6a) and
connected through a combustion gas duct (2f) to
the lowermost dust separator (C4) for calcined
material, the second lowest one of said dust
separators (C3) of said preheater (1) having a dust
outlet (14) which is connected to said preliminary
calcination furnace {2), and said lowermost dust
separator (C4) having a calcined dust outlet (15)
connected to an inlet of said combustion furnace
(3}, characterised in that:

at least the second lowest (C3) one of said dust
separators comprises a cyclone separator (23)

10

15

20

25

30

35

40

50

55

60

65

having an opening (22) in a side wall thereof, a
fine dust outlet (26) in a lower portion (25) thereof,
and a coarse dust separating pocket (20) hermeti-
cally connected to said opening (22) and having a
coarse dust outlet {24) in a lower portion thereof
(23);

said fine (26) and coarse (24) dust outlets being
connected to fine {114b) and coarse (114a) dust
feed ports formed at spaced positions of said
preliminary calcination furnace (2), said coarse
dust feed port (114a} is so positioned as to pass
the coarse dust through a relatively high tempera-
ture zone of said calcination furnace (2), and said
fine dust feed port (114b) is so positioned as to
pass the fine dust through a relatively low
temperature zone of said calcination furnace (2).

2. A preheating system as claimed in claim 1,
characterised in that said coarse dust feed port
{114a) is located in a position close to said fuel
feed (6a), and said fine dust feed port (114b) is
located in a position remote from said fuel feed
(6a).

3. A preheating system as claimed in claim 1,
characterised in that said coarse dust feed port
(114a) is located upstream of said fine dust feed
port (114b) as seen in the flow direction of gases
in said preliminary calcination furnace (2).

4. A preheating system as claimed in any of
claims 1 to 3, characterised in that said coarse
dust feed port (114a) is provided in said combus-
tion air duct (13) connected to said preliminary
calcination furnace (2).

5. A preheating system as claimed in any of
claims 1 to 4, characterised in that said prelimi-
nary calcination furnace (2) is constituted by a
fluidising vessel (2a) with a lower portion of an
inverted conical shape and having an opening
(2d) at the lower end thereof in communication
with said combustion furnace (3).

6. A preheating system as claimed in claim 5,
characterised in that said preliminary calcination
furnace (2) is constituted by a series of fluidising
vessels {2a, 2b) mounted above one another and
each having a lower portion of an inverted conical
shape, and said combustion air duct {13) is con-
nected to the lowest one (2a) of said fluidising
vessels.

7. A preheating system as claimed in claim 6,
characterised in that said coarse {114a) and fine
(114b) dust feed ports are provided in the side
walls of the lowest (2a)} and/or the second lowest
{2b) fluidising vessels of said preliminary calcina-
tion furnace (2).

8. A preheating system as claimed in claim 7,
characterised in that said fuel feed (6a) is pro-
vided in the lowest (2a) and/or the second lowest
(2b) fluidising vessels of said preliminary calcina-
tion furnace (2).

9. A preheating system as claimed in claim 8,
characterised in that said combustion air duct (13)
is connected to the lowest (2a} and the second
lowest (2b) fluidising vessels of said preliminary
calcination furnace (2).
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Patentanspriiche

1. Staubvorwédrmevorrichtung mit einem
Vorkalzinierofen fir pulverférmiges Material,
welche einen Vorwarmer mit einer Mehrzahl
miteinander verbundener Staubabscheider (C1
bis C4) unter Bildung einer entsprechenden Zahl
von Vorwarmstufen enthédlt, einem zwischen
dem Vorwérmer (1) und einem Verbrennungs-
ofen (3) angeordneten und durch einen Ver-
brennungsluftkanal mit einem dem Verbren-
nungsofen (3) nachgeschaltetem Klinkerkihler
(4) verbundenen Vorkalzinierofen (2}, wobei der
Vorkalzinierofen (2) mit einer unabhéngigen
Brennstoffzufuhr (6a) ausgestattet und durch
einen Verbrennungskanal (2f) mit dem untersten
Staubabscheider (C4) fir kalziniertes Material
verbunden ist, der zweitunterste der Staub-
abscheider (C3) des Vorwarmers (2) einen
StaubauslaRR (14) hat, welcher mit dem Vorkal-
zinierofen (2) verbunden ist, und der unterste
Staubabscheider (C4) einen kalzinierten, mit
einem EinlaR des Verbrennungsofens (3) ver-
bundenen Staubausla (15) hat, dadurch
gekennzeichnet, daf®

wenigstens der zweitunterste {C3) der Staub-
abscheider einen Zyklonseparator (23) enthélt,
welcher eine Offnung (22) in seiner Seitenwand,
einen FeinstaubausiaB (26) in seinem unteren
Abschnitt (25) und eine mit der Offnung (22)
hermetisch verbundene Grobstaubabtrenntasche
(20) und einen Grobstaubausiall (24) in seinem
unteren Abschnitt (23) hat, wobei der Feinstaub-
auslaB (26) und GrobstaubausiaB (24) mit in
beabstandeter Position in dem Vorkalzinierofen
(2) gebildeten Feinstaub- (114b) und Grobstaub-
(114a) Zufiihréffnungen verbunden sind, die
Grobstaubzufiihrungséffnung (114a) so positio-
niert ist, dafd der Grobstaub eine Zone relativ
hoher Temperatur des Kalzinierofens (2) durch-
lauft, und die Feinstaubzufiihrungsoffnung
(114b) so positioniert ist, da3 der Feinstaub eine
Zone relativ niedriger Temperatur des Kalzinier-
ofens (2) durchiauft.

2. Vorwarmevaorrichtung nach Anspruch 1, da-
durch gekennzeichnet, daR die Grobstaub-
zufiihrungsoéffnung (114a) in der N&he der
Brennstoffzufuhr (6a) und die Feinstaub-
zuflihrungséffnung  (114b) entfernt von der
Brennstoffzufuhr (6a) gelegen sind.

3. Vorwéarmevorrichtung nach Anspruch 1, da-
durch gekennzeichnet, da? die Grobstaub-
zufihrungsoéffnung (114a) in  GasfluRrichtung
oberhalb der  Feinstaubzufithrungséfinung
{(114b} in dem Vorkalzinierofen (2} gelegen ist.

4, Vorwarmevorrichtung nach einem der An-
spriiche 1 bis 3, dadurch gekennzeichnet, daf}
die Grobstaubzufiihrungséffnung (114a) in dem
mit dem Vorkalzinierofen (2) verbundenen
Verbrennungsluftkanal (13) vorgesehen ist.

5. Vorwédrmevorrichtung nach einem der An-
spriiche 1 bis 4, dadurch gekennzeichnet, daf
der Vorkalzinierofen (2) aus einem Wirbel-
behdlter (2a) mit einem unteren Abschnitt von
umgekehrt konischer Form aufgebaut ist, und
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eine, in Verbindung mit dem Verbrennungsofen
(3) stehende Offnung (2d) an seinem unteren
Ende hat.

6. Vorwarmevorrichtung nach Anspruch 5, da-
durch gekennzeichnet, da® der Vorkalzinierofen
(2) aus einer Reihe (ibereinander angeordneter
Wirbelbehélter (2a, 2b) aufgebaut ist, wobei
jeder einen unteren Abschnitt von umgekehrt
konisher Form hat, und der Verbrennungs-
luftkanal (13) mit dem untersten (2a) der Wirbel-
behélter verbunden ist.

7. Vorwédrmevorrichtung nach Anspruch 6, da-
durch gekennzeichnet, daRl die Grobstaub-
zufliihrungséffnung (114a) und die Feinstaub-
zufthrungséffnung (114b) in den Seitenwénden
des untersten (2a) und/oder des zweituntersten
(2b) Wirbelbehélters des Vorkalzinierofens (2)
vorgesehen sind.

8. Vorwarmevorrichtung nach Anspruch 7, da-
durch gekennzeichnet, daf} die Brennstoffzufuhr
(6a) in dem untersten (2a) und/oder dem zweit-
untersten (2b) Wirbelbehélter des Vorkalziniero-
fens (2) vorgesehen ist.

9. Vorwarmevorrichtung nach Anspruch 8, da-
durch gekennzeichnet, dal’ der Verbrennungs-
luftkanal (13) mit dem untersten (2a) und dem
zweituntersten (2b) Wirbelbehaiter des Vorkal-
zinierofens (2} verbunden ist.

Revendications

1. Installation de préchauffage de poussiéres
munie d'un four de calcination préalable de
matiéres en poudre, comportant un réchauffeur
équipé de plusieurs séparateurs de poussiéres
(C1 a C4) reliés l'un a VFautre pour former un
nombre correspondant d’étages de préchauf-
fage, un four de calcination préalable (2} rac-
cordé entre ledit réchauffeur (1) et un four de
combustion (3) en étant relié par un conduit
d'air de combustion a un refroidisseur de sco-
ries (4) disposé du c6té aval dudit four de com-
bustion (3), ledit four de calcination préalable (2)
étant muni d'une alimentation en combustible
indépendante (6a) et étant relié par un conduit
de gaz de combustion (2f) au séparateur de
poussiéres le plus bas (C4) pour la matiére calci-
née, le séparateur (C3) situé au-dessus du plus
bas et appartenant audit réchauffeur (1) ayant
une sortie de poussiéres (14) qui est reliée audit
four de calcination préalable (2), et ledit sépara-
teur de poussieres le plus bas (C4)} ayant une
sortie de poussiéres calcinées (15) reliée 3 une
entrée dudit four de combustion (3), caractérisée
ence qu':

au moins ledit séparateur de poussiéres (C3)
situé au-dessus du plus bas comporte un sépa-
rateur cyclone (23) présentant une ouverture
(22) dans une paroi latérale, une sortie de pous-
siéres fines (26) dans sa partie inférieure (25) et
une poche {20) de séparation de grosses pous-
siéres en liaison étanche avec ladite ouverture
(22) et présentant une sortie de grosses pous-
siéres (24) dans sa partie inférieure (23), lesdites
sorties de poussiéres fines (26) et de grosses
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poussiéres (24) étant reliées a des orifices d'ali-
mentation de poussiéres fines (114b) et de
grosses poussiéres (114a) formés en ces empla-
cements espacés dudit four de calcination préala-
ble (2), ledit orifice d'alimentation de grosses
poussiéres (114a) étant positionné pour envoyer
les grosses poussiéres dans une zone dudit four
de calcination (2), a température relativement
élevée et ledit orifice d’alimentation de pous-
siéres fines {114b) étant positionné pour envoyer
les poussiéres fines dans une zone dudit four de
calcination (2) & température relativement basse.

2. Installation de préchauffage selon la revendi-
cation 1, caractérisée en ce que ledit orifice
d'alimentation de grosses poussiéres {114a) est
situé en un emplacement rapproché de ladite
alimentation en combustible (6a), tandis que ledit
orifice d’alimentation en poussiéres fines {114b)
est situé en un emplacement éloigné de ladite
alimentation en combustible (6a).

3. Installation de préchauffage selon la revendi-
cation 1, caractérisée en ce que ledit orifice
d’alimentation de grosses poussiéres {114a) est
situé en amont dudit orifice d’'alimentation en
poussiéres fines (114b) en considérant le sens
d'écoulement des gaz dans ledit four de calcina-
tion préalable (2).

4. Installation de préchauffage selon I'une quel-
conque des revendications 1 & 3, caractérisée en
ce que ledit orifice d'alimentation de grosses
poussiéres (114a) est disposé dans ledit conduit
d’air de combustion {13} relié audit four de calci-
nation préalable (2).

5. Installation de préchauffage selon I'une quel-
conque des revendications 1 a 4, caractérisée en
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ce que ledit four de calcination préalable (2) est
constitué d'un récipient de fluidisation (2a) dont la
partie inférieure est en forme de cone renversé et
présentant 3 sa partie inférieure une ouverture
{(2d) communiquant avec ledit four de combustion
{3).

6. Installation de préchauffage selon la revendi-
cation 5, caractérisée en ce que ledit four de
calcination préalable (2) est constitué d'une suite
de récipients de fluidisation {2a, 2b} montés I'un
au-dessus de l'autre et présentant chacun une
partie inférieure en forme de cone renversé, ledit
conduit d'air de combustion (13) étant relié au
plus bas (2a) de ces récipients de fluidisation.

7. Installation de préchauffage selon la revendi-
cation 6, caractérisée en ce que lesdits orifices
d'alimentation de grosses poussiéres (114a) et de
fines poussiéres {114b) sont disposés dans les
parois latérales du récipient de fluidisation le plus
bas (2a) et/ou du récipient de fluidisation situé au-
dessus (2b), constituant ledit four de calcination
préalable {2).

8. Installation de préchauffage selon la revendi-
cation 7, caractérisée en ce que ladite alimenta-
tion en combustible (6a) est disposée dans le
récipient de fluidisation le plus bas (2a) et/ou dans
le récipient de fluidisation situé au-dessus (2b},
constituant ledit four de calcination préalable (2).

9. Installation de préchauffage selon la revendi-
cation 8, caractérisée en ce que ledit conduit d'air
de combustion (13) est relié au récipient de
fluidisation ie plus bas {2a) et au récipient de
fluidisation situé au-dessus, constituant ledit four
de calcination préalable (2).
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